A 5.7-kilobase EcoRI fragment, PG2I, and a 3.9-kilobase EcoRI fragment, PG80I, were cloned randomly from the total DNA of Pseudomonas glumae, the causal agent of bacterial grain rot of rice. PG2I hybridized to all the 43 strains of P. glumae isolated from rice grain, rice seedlings, rice leaf sheaths and mung bean sprouts from different places, but PG80I did not hybridize to 5 of the 43 strains. PG2I seemed specific to this pathogen because this fragment failed to hybridize to selected strains of gram negative bacteria including P. gladioli pv. gladioli, P. gladioli pv. allicola, P. caryohylli, P. plantarii, P. solanacearum, P. cepacia, P. avenae, P. cichorii, P. aeruginosa, P. syringae pv. phaseolicola, P. syringae pv. syringae, P. viridiflava, P. marginalis pv. marginalis, Agrobacterium radiobacter, A. rhizogenes, A. tumefaciens, Erwinia ananas, E. carotovora subsp. carotovora, E. herbicola, X. campestris pv. campestris, and X. campestris pv. oryzae, and gram positive bacteria including Arthrobacter illicis, Clavibacter michiganensis subsp. michiganensis, Cl. michiganensis subsp. sepedonicus, Cl. rathayi, Curtobacterium albidum, C. citreum, C. flaccumfaciens pv. flaccumfaciens, C. flaccumfaciens pv. oortii and Rhodococcus fasciens. When PG2I was separated into two fragments, PG2Ia and PG2Ib, by digestion with KpnI, PG2Ia hybridized to all the strains but PG2Ib did not hybridize to 18 of the 43 strains of P. glumae, indicating that PG2Ia is specific to this pathogen. Hybridization patterns of PG2Ib and PG80I to these strains showed that they were divided into 4 groups and that at least three groups were present in three localities in Oita Prefecture in 1984. These findings suggest allopatric differentiation of different strains of P. glumae. These probes are considered to be useful for the detection of P. glumae in ecologial studies.
INTRODUCTION
Pseudomonas glumae Kurita and Tabei causes rice seedling rot in the nursery boxes and rice grain rot in paddy fields in Japan. Bacterial grain rot is, especially, a serious disease in the southern part of Japan because this pathogen causes serious yield loss. The bacteria exist on rice plants7, 10, 18, 19) during the growing season, and the bacteria on leaf sheaths play a major role as a source of inoculum for the disease development on panicles18). Diseased panicles, which occur just after heading, are important in the focal formation in the field16). Although the bacterium can survive in rice grain stored at room temperature17), little is known about its survival in soil and other environments during winter. Tsushima et al. 17) could not detect this pathogen from the diseased rice grain left for three months in winter on the soil surface in a field using the selective medium, S-PG20). This is ascribed to the assumption that in winter the pathogen exists in grain at a lower level than the detection limit (approximately 103cfu/g). a) NT; not tested. 3) from eighty one plasmids tested. Each insert DNA obtained from pG2 and pG80 was 5.7-kb and 3.9-kb long, respectively.
The 5.7-kb fragment, PG2I, hybridized specifically to all the 43 strains of P. glumae isolated from rice grain or seedlings collected from different places in Japan or mung bean sprouts but did not hybridize to P. gladioli pv. gladioli or P. gladioli pv. alicolla which was similar to P. glumae in bacterial charactericstics ( Table 2 ). This fragment failed to hybridize to P. caryophylli, P. cepacia and P.
solanacearum belonging to the rRNA homology group II11) which included P. gladioli pv. gladioli and P.
gladioli pv. alicolla. Furthermore, this fragment discriminated P. glumae from P. avenae and P. plantarii, the pathogens of rice seedlings (Fig. 1a and Fig. 2a ). PG2I showed little homology not only with other gram negative bacteria but also with gram positive bacteria ( Table 2 ). These results show that the fragment, PG2I is useful as a probe specific to P. glumae.
In contrast, the 3.9-kb fragment, PG80I did not hybridize to 5 of the 43 strains of P. glumae (Fig. 1b) and hybridized to 2 strains of P. plantarii, although this DNA failed to hybridize to other bacteria tested in the rRNA homology group II (Fig. 2b) . These results indicate that the PG2I is more specific to P. glumae and is reliable for further tests against other bacteria.
The PG2I has a KpnI site which divides this DNA into 2 fragments, PG2Ia (3.1kb) and PG2Ib (2.6 kb) (Fig. 3) . Specificity of these fragments to P. glumae was further examined. PG2Ia hybridized to all the 43 strains of P. glumae but PG2Ib did not hybridize to 18 strains ( Fig. 4a and 4b ), indicating that PG2Ia is more specific to this pathogen than PG2Ib.
The strains of P. glumae were divided into 4 groups by the patterns of hybridization with PG2Ib and PG80I probes (Table 3 ). PG2Ib and PG80I hybridized to 13 and 14 of the 14 strains isolated from rice seedlings, respectively, and to all the 4 strains from mung bean sprouts, but failed to hybridize to 16 and 5 of the 24 strains from rice grain, respectively. In the case of strains from grains, even though they were obtained from the same prefecture in the same year, i.e. Oita in 1984, hybridization patterns of each strain differred from locality to locality, indicating that the strains isolated from Yamaga, Azimu and Innai in Oita Prefecture differ genetically from each other and at least three groups defined by the 4) This is the first report on a DNA probe specific to P. glumae. The fragment PG2I obtained in this experiment is applicable as a hybridization probe to detect this pathogen in environments.
